Studies on NADH oxidase and alkyl hydroperoxide reductase produced by Porphyromonas gingivalis.
Enzymes that detoxify oxygen or oxygen radicals are important to anaerobic microorganisms that inhabit oxygenated environments. In previous studies we have determined that Porphyromonas gingivalis W50 cell extracts possess NADH oxidase-like activity, which increases slightly under oxygenated conditions. The aim of this study was to characterize the protein responsible for this activity in order to establish whether it protects the microorganism from oxidative stress. Protein purification based on NADH oxidase activity did not isolate a conventional NADH oxidase. Instead, the NADH oxidase activity was found to be associated with a FAD-dependent enzyme identified as 4-hydroxybutyryl-CoA dehydratase (AbfD). The biological significance of this activity with respect to protection against oxidative stress is not clear; hydrogen peroxide (H2O2) was present after completion of the NADH oxidase assay with the purified protein. Northern blot analysis, examining the expression of other proteins likely to function as NADH oxidases/peroxidases in P. gingivalis, revealed the transcription of a protein similar to alkyl-hydroperoxide reductase (AhpF-C), which could serve as an NADH oxidase and H2O2-detoxification system. AhpF is transcribed in a polycystronic way with its neighboring gene, which encodes for the coupling protein AhpC. No transcript could be detected for the closest match to an NADH oxidase identified in the P. gingivalis genome sequence. In conclusion, P. gingivalis seems to lack a protective NADH oxidase but AhpF-C could contribute to its moderate tolerance to reactive oxygen species by metabolizing H2O2.